Increased influence of endothelium in obese Zucker rat aorta.
The ability of endothelium to alter contractile events in phenylephrine (PE)-triggered contraction has been tested on ring segments of the thoracic aorta removed from obese Zucker rats (plasma cholesterol 3.63 mM; n = 8) and from age matched lean rats (plasma cholesterol 2.38 mM; n = 8). In normal medium, PE (1 microM) elicited similar contractions in endothelium-denuded arteries of both strains. However, the presence of endothelium reduced these contractile events and the endothelium-dependent relaxation induced by carbachol (10 microM) was higher in obese rats. In rings incubated in Ca2+ free medium containing EGTA (1 mM), PE (1 microM) induced a phasic contraction and a sustained contraction following addition of Ca2+ (2.5 mM) to the medium. The phasic contraction was due to intracellular Ca2+ release, whereas the sustained response was dependent on extracellular Ca2+ influx. In endothelium-free preparations, the size of both the phasic and sustained contraction was similar for the two strains. The Ca2+ antagonist gallopamil (1 microM) reduced the sustained contraction of lean (24%) and obese (34%) rats without affecting the phasic contraction. In preparations possessing endothelium, the sustained, but not the phasic contraction, of both strains was inhibited. This inhibitory effect of endothelium on the sustained contraction was significantly higher in obese than in lean rats. Thus, it can be concluded that phenylephrine elicited quantitatively and qualitatively similar contractions in obese and lean rats. In both strains, the endothelium diminished the contraction induced by PE, however, this effect was more pronounced in obese rats than in lean ones. These results may explain, in part, the described absence of atherosclerotic lesions in the obese strain.